Ezetimibe inhibits PMA-induced monocyte/macrophage differentiation by altering microRNA expression: a novel anti-atherosclerotic mechanism.
Ezetimibe, a selective inhibitor of intestinal cholesterol absorption, effectively reduces plasma cholesterol both in monotherapy or combined with a statin. However, its effect on atherosclerosis plaque progression is certainly unknown. MicroRNAs are short non-encoding RNA molecules dynamically implicated in monocytic differentiation which is considered an essential process during atherosclerosis development. The purpose of this study was to investigate the effect of ezetimibe on monocyte/macrophage differentiation as well as the implication of microRNAs (miRNAs) in this process. THP-1 differentiation with PMA became cells adherent to the plastic surface, and induced the expression of macrophage surface markers (CD11a, CD11b and ICAM-1) and miR-155, miR-222, miR-424 and miR-503. In the presence of ezetimibe, the adhesive capacity of THP-1 cells was decreased in a dose-dependent manner (P<0.05) and the expression of CD11a, CD11b and ICAM-1 was almost totally inhibited (P<0.05). The expression of miR-155, miR-222, miR-424 and miR-503 was reduced by 55%, 100%, 75% and 100%, respectively (P<0.05). Further mechanistic studies demonstrated that ezetimibe suppressed the PMA-induced phosphorylation of ERK/MAPK and inhibited the NF-κB activity, which are upstream signalling molecules in the differentiation process. In conclusion, ezetimibe inhibits PMA-induced THP-1 cell differentiation into macrophage-like cells in association with the inhibition of miRNA pathways. Our study suggests that inhibition of miRNAs might form a novel mechanism of anti-atherosclerotic effect of ezetimibe.